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(54) Liquid crystal display, color filter substrate and method 
of fabricating thereof 

(57)Abstract: 

The present invention relates to a liquid crystal. display , 
and the liquid crystal display includes a first substrate 
having a non-aperture portion within a transparent electrode 
! formed on the surface and a designated area, a second 
substrate separated from the first substrate and opposed to 
thereof, an element having a color filter function and a 
transparent electrode formed on the second substrate, a liquid 
crystal layer positioned between the first and second 
substrates, and a backlight optical system arranged on an edge 
of the second substrate spaced from the first substrate, and 
the element having the color filter function is patterned in 
accordance with a display unit controlled by two transparent 
electrodes. The element is a color reflective layer stack 
comprised of a stack of a second planner-alignment cholesteric 
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liquid crystal layer having a second peach different from a 
first planner-alignment cholesteric liquid crystal layer 
having a first peach and the first peach. The color reflective 
layer stack includes an area formed by disposing a third 
planner-alignment cholesteric liquid crystal layer having a 
third peach different from the first and second peachs, and 
the area corresponds to the non-aperture portion of the first 
^ substrate and reflects a light from the non-aperture portion 
of the backlight optical system. 
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(5»ygy§ g^aoL 7ig ^ a aigsj bsbh - _ - 

□IE) ^"SSv-S^LH W" HI -7H^? ^^01 ^Ife 731 1 ^71 rH ^EI£|GH SiH;32K CHt^H 2J= 

■si2 :a'a "a'a: '-a £?i-*ii2 ji-bsm :;^sa; -s^pi- ;?oi si si2??ib 

i -=~ 




S-AK^ ^Ololv SEi SA^ ^P!Qii= : ?^l HI S : *02 *ll Kl^l^ DSr XilS ^ll ©SB 
M3 HEH HES.=*iEI|:H -^Sfts:; 'Q^SStOJ^S'S'H ; 3^£^; ;S^JPI ,3© : 

£ft£p^EI MH^^I^g ; 2ra^?IH "'pa^&tH^-' ; " '" " - 

.si's -e a^si § R£pai PJ oiifl; p a^i n*£f. : ?h ^e; 

E2£ H^2j ats /El^iH^fHIAl iSiEm W;Q|tfs fi#t^3-:sa« SAl^-^E; 

E 3 S *fl V ^A|pfl°J § Q| ^lEil OlOil A| a| g.g. ;^«'2l.;pll S.X Alp ^ BSE; 

E 4a 4b^ ^ §; : =S^E|^ ; ^«..2J W§ EAI?^ 

E 5^ .^ g £IE^^I^ 7H^E; 

E 6a LHXI 66£ : ■ «T1 ^Al OflSJ g tl^S&IIOIOjlAj M&B&l 71 : EjSJ; -JSESSSI:.- OUS E/Xftfe- 

E 7a LHAI 7c£ MY £AI^ fllSgg^l W EA^fe /SSfft?/ 
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E 8a LHAl Sc^ fl|1 SAil«2| ajg ■- Q^SaiblMAI '■HaBa?l£^:'-ai3'S2|.- MS EA|*[~ BSE; 
i ;9a LH 9c^ M l £!A!0fl21 d^iaiOIOjlAi .HaB.H^'JSSl ;-<»2BS2|j;M.S EAlSfe BSE;; 
£ 10a LHAI 10c^ 11 flAI.01121 ^ P 4# OpIM AT pEipEp|©2J 7pS.S2| JIM ,EAIS^ BSE; 

£ 1 i si 2 "4 ,: ai oil hi a ^Meii b i ail ai ^ is ;cwi M \£ ai^ bse; 

£ 12a LHAI 12t^'-i|2-flA|.«fSI P^aplPIAf *BipE1?i&2J MIMEAI^ BSE; 

E 13a LHAI ; ;13c^ ^Alffll^J °4§ P^ffEliqip{|Ai Sasa^lS?! *Pf ;«IM EAIS|^ 
£ 14a iHXl 'l4cb jffl 1 ^A|01I°J ^ Q^MEHOIOfl A| .aM^S^MB s £A»fe BSE; 

£ 1S=:;a:2 : ^Al Qjg °-» § vP£M2H! PIMA! ;;'H :&iiEl?J»2| MM gAlo r= BS E; 

,E IjBf ?p3:^A|Mia sjg 

E i^i: ^3 ^A|Oj|°j ?U § Cj Si G 1011 Ai tiEiS E17 1 S'HI jjl i£ g g °| tiliM M* Af & BSE; ZIEIH 

-e 1 8^ hi incni ^ai s. . □ ^meii oioii ai ?t§.B2i; £Aim^ bs^^ip. 

* ES ^I ~R CHtl" ¥2^1 

fU7 ; 13 : B "j-AbS 

14 : 6 BWI-i 15; : ; R :SMh# - 

<20 I w&M. 41 
43 i . . 44 ; 

53 S&^S; ;63l^:'t^g^ 
6£l,89;;i0^^12^ 35^7^ H|; :< Wm 

104; 11 1 : HHt^ 

& ^ ^ P^SEIIOI ( I i^u id crystal d Isp lay)(HI :B*R:2t£:^ r;£#m^n&?-3j\ ; >,MM , ^Hl 

^ , r.a #jWMEiaa i ei «s " oaiwaora ?r?oi :s la ^s'^ftm^as- hi p£/?hhieh_t 

CWl 5WEKHI Ah#S^ &^: a^S9IGI MOT 3S?r^ :»Ti£HiaH 2J #E1 ;?Hg ^^gaiOl Oil 
^fe310!Q. ; • .. . , . _ 

•saw-; ^g/p^Maioi** m?'* kt^tzn &ku\\aim*\& psSaitii^Hsg ' ; a 
sei : p^ftai oia;if&" '§« si vQi ^mSigi s ai a» : ch ^ei^so ; ' — — ,< 

1EI MS- P^MSflOl S: AFBo CH^ El ^Mai Oj Ofl SiCH At, .^APEIQ : 'S3 PiMEflOIHS 

Wi n ^ &SOI 2iQK. :^I||v^ai SSS^g - ^^^^ 1 

S| ^.aho^ Li^iOIAlU/ G| A-fl 7H2J 4^^^ OIDIXI^ -SiStim/SJ- 

m % ■■'*3a-ssi -oi m u\umm ,mmm M^mM^m MM^^-M^\ti a- 

v»b .?wa«Pi .--sa^HB ■■ ; *saiaah' : a : »si'ji a=i3v : oi;sss:a;s-*g: : ^sM . 

3" 3f ^ ^ s^^l— ; ^Ej ^ 

ssgi bs^iii,- oi^s ^\&mm rniMziu: se-i ^eichiai 1^1? ^ei 

ih ^ a^mmm A^e r ^ p^MMdia ^ hips. ?h!hi ei- ee^ q Xi^ ; ^hwiEh 3Ei n ^11 

E gsf P^MEilOlgOll Argtlbv^KmiPGlIIf, ^IP^;:?ra^ 

Hfe Oi^SCK. . CIJEF/M/ HHE1EI ;g^°J- :^^M ^A|?|^| ^HI3 ^ ^fE7K^ 

aoi a^^Q; Eti-/ she s^r ci^meiiois nEife p^SEiior^K s^ras ^sei 501 ^i^h 

P : HEiHS ^:&H1S3 iS^FSSSQK 

«ft| a3^H^E^ tiEl ^P?^§ mCHI tl-i DlIaIM VS-iAISP, :OI5gi7H^MM : ^ 

#?\ naei-oi , hsh#e£| iuia-qs ■ a-^Ai^in a-aa- mei p^aaoi-s* 

t^B, Olg ^l#^j ^f^ftHI S^CHAJ, #CHS Blflr P^MaiOiy 7H^OI fi^Elil SiP. 

^CHS E!^2h t|if EIIQftsArf ?f?1 -I2?l ^IS^f HHEIE}^ ^&0il H|%H;#OiM0i 
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oir to. [&aXi,.'s»sie! §eh sb^ whs: ..EfsrsAi- &™ e-& oia^i bmj-eih- ci^Maioi 

* mm= 2oi ci- . ma u, : ei eihi ; :*s£s em 4>xi ot seh : s -saor uss , s-aekoinixi 
SMsj □iftaoi ^hxi a^Ei^ sip. -h£ oiss"'a!*r, Sffl HtAh.^g 

XliMMOIHJ ifflS' A^XStf e«A|3j3iSfi&.-- Sin MEWI"M(b«ck-l isht )S -BfiS 5h= 2 £-Eh 

- waoi :s?> ei^mehioi .-.ifcurasa °f -kmc. '&\:&ji*!&> ;oi2S .«'EHJiMsse(2i /boi; sire 
;s :aa §eighi swi.«£h:?i ihsoidui^ -wi .a»a: 

"»■• aa .^BEiOfl '"SIM; ^^£*JSh£ g£2| - B« -201 W*!Ch #71 ?■£ 

ogj ei= wir * es-sa- -va s^; -sfe ^-Efei □^saiditw « , ^ehji-mssh 3 ::s-sf - v;»gv gsi,- 

■B»5« HJofl S*S SioH BOSS fll^SCh SSis 1E1 OIOIXIM Ql^gaiOl t}7\ 2\tiM, R,6/B 

aa v «a* BJUMot-tftx-v/tt^^ antral 

siEQil/ '.g*f ';A|iHS a&A|5fe '^'EfOlM gtj- Slfg SlfSHIAiEl ..'8*5' °JM g| £MW 

^iA|?|HA|- m^. AISE7I- SitK WI MWO\ ; «W SS KOKAI §7H 7317^36032:3: SI 7511 7-36025:2) > II 
{aU/ OI AISOilAJ^: v^Ei :^Ei.01l Acl5U>:^^^ ^ 013^1 

: ! swd Mstr aim E^iarbftSfi^Eiii /.asa1drar:i%a>a s&ffi-.- 

Sip; 

;&imt:? ia i 

Ef 7IS^'^S; 21^01 Sfe , 

^71 fll/?l^-BGHM- ^71 Xil2 71^;^ 4^ HH1=! ^EhOlM a*j -Xl^BS.^IShi,: 

rE!^ EI^EIIOI . ^^Qfl [QEK SHi! El 01 , 7^)1 *M El x| (chiral pi tch)7K fll 1' M EH U^UH^Cp I ahar^ 
;br i ent ed) ■ Sai ^Bl (chbl esteri c) #1 B- W viTI^EI^- □« 2 ^11 iII±17K 2i ; 

Mi2*EHia^#ai^^:^ ^ ,iei e>A«; ^? Olol, DEIS 

::^7| :Ba;.BA»--;a»Di:S :^7I Sl l S,^2; Sl,;ERI2fe^ 

H\-7W^ M^&m ^71 Hdl^H^ ^^IA|^ ^f7| ^EfplM VH^ AI^Dm g|°1 EIS 7I^» 

.7^ ^S^p^^^ 

& □ cfe #9oii : K*seL ^iH^a ^7i 3?L&^bii ^^aii ^asi 71^01 ^ sHii ^ii 

• xi a 7^01 ^?^7i ^1 v ^ia .inx^h ^^^a^L^#l«^v»g^E|q.. ^ ^71 
air Eisa^vEFS ^ 

7iei flinch " ' : -- r -" — -.^ : 

S El EhS *20iUCE}=S,, Xil T.BaiEiq ;E|x|7h>2i^ 1 SEil^Eil^l X|^# 7|X|H 7|e 

i^f - : ai^B : a^aS -"fi^ atra- *li^(chirality)CHj :SEH.E|.fe ^ii^bi : ^ 

;SAi ^71 7311 ;Ma^M^r:K|x|7K^S^W V ^jmS .raSAI?rS 

•Til, 

^71 ai l; 73^ IHfe!bl tidEfe M;3|#^}1l ^71 7312 :*ai^:E||^ ll^ Sife 7313 SEH^ElN XI 
&7| : 731 2 M ?il i^Eil^l Vni M:^ 731 3 ^U^j-^l mm&M tfCH^I 7Kj|.= W^a^Eflq ^g 

xi ^7i : to; ^t^f ^^fi^oi 73i4 ^t^^^^e^; 
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27i "a3-s ai 7$%vi& n\z\ -as& r ;sa'SHH : waia« som 27i a3 a--a4-s«;H!«.-e& i wss 
Ai 27i a2 Mai^Eiiq Ki-as'3ra^\a:2^7a*K.a@s^«a*m,- 4^r'a2--.igsi: nig*:"asAi?i=:'.s- 
si, 

29i as 'm* msoi ;sgs : 29i 9i shsflii ?;ii3 mm ±eii kixi 7kM^ as /sa^aef. 

27i.a 3 iBii^Eii^ eixi • a -#?\ m^m^m -.»«a sas-a^emisi. m asm 7m^ MS:W%\ 

27i ai -'a as m^;: rii bi i a^ 2oii a ioin ^7f as al6:^i^i^i^ 

i27L a3 Mai^El!^ Slxl 1 71-Afe: a 3. IK § 1 S2&KD, 27| a3 m K imm :3£AI2lfe 

27i a'2 ■■&» a3 ■■■•;sa>ia5i ;-n:ia.&.^-'^Ai:s::.iae s«v4g££:/ms.B-Ei e'ei 7i5.^J a$^ 
s# as^Q, 

a°g»ioi at 73*^ M^fe&n, 

27i a i ■■ -Tasjera diei ..gas ,. :ag.M-v»2i'.aa sqiii -;29i i *i*^g aihssai 271 ;ai m 
271 r nu ^^aitrt ^^H=isE>i" 9i^cHi a2 iai^tiiij iitm 9^ife a ^ga^a'st ^§ 7^ 

fcuSS S^Dl i7ffl&&. r'dUm v29l tiimg 271 ;a2 # 

a^to m\ m 7w^ a 2 *i*j- n@3 ; %s.sBi£^^^ ^ : 

:.27|ja2:7atr^ Ef«S 7l:Ai^: a3^ai^EHI^:r^§ 

4^91 T^li^^i ;DjB| ^^^011 -7Klfl« iO|H"27| ? H3;m^B Le&AISH-SAI 271 X1I3 - 

Mai^a^ ; ;in^m - 7WM ao.3 »'*»■: ins* W2*K2> 271 a3 : ihh# a^Ai7i^ ewe: 
c27i #> a 2 ^ :i ai^Eii^ m± ^ ai i cte ^ ^ a ii em a'M^ . 

.« B92| ^7KI~ S§&^ .;20l-ui;>..;e--Ba 

"S| AI if ^ ■ Si* 2QIGK : ? ^ :S .SS< SAi A| ^ th^UI S ^li-CH! 

EiH :^0|^ % SiEK; 

^aa-Ai °i ^2oHi ^seasfe --*« ¥3 . £9 e §Miofoi b : -hiss®. ,^ai mm 

271 : ^0}S;7fH:9l^ Hl-if^& ^AlOlISi :^fclgf ^l ^ 

: S. trs S ;^SSJ: ^S ;E| i^l EUOIOilAI : ;ffl£f I! El "-:?fS»;;3KI ^7;a ?l ,^"4S2-B. 7H^^S SAI?!-!! . 
2itK^: £ 1 MAI SAl^iaaa&j ;SfS*; 7WfeWa(HIA|^^ 

(14); S R ^AhS(15)0| SBS^IOi ;^*£|01^!Ch. ^OlEitf R:KAhgB3^f4;%l5)ej 

i ^tHi2 site : *2spv 

:2|sj ^-^Liiei \>m&^m^B\s-ss^ oisos ^ r> b •nHS^^StrcK - 01 iei «ui# : 

i^B|CHI £jo|| tB:Dil SvVhEl^ ^E^G|M AI^^ISJ UKAKE.KHI HjtB ^A^IOI AI 2 , a 

^MAi:^»ai^Eii^ icte)^ oiss ;^aiEt: : m^\ m 

-i illxIM ^I^>fl; BH^, 2^2|^ll ;R,,6^5! BS4; ul^a^g ^^7fe^F7tl ^ 

'E 2^ S;Ba^^*'a^ EAIth: 
201 CH. S /2 (HI SAJ^ fcJKhStD I ; 6 >^1"AF# ( 1 4) jlf B jafAh^C 1 3)01 ^ wSJ^ < S ^ CHIAi^ ^ £1^Ah5!0| 
^ ^ • 6 21- ^Af-offl OAI R°10| ^IfSEh ID£fA| ,0| R»^a3'2H i-QlSSEIv B ^AF 

#( 13)21- R ^Af# ( 1 5)01 S a^OilAI^ SEMAETOI ..^'0|?8£S "B". R# ^A^KG. eAl m0\ 

oi a^^: 6 m^a^ih ofm^Eh r ^Ai#(i5)ih6 mA^ci^oi '"-sisas-a^MXi^; i 

; Ql a^S B tKia^SI: EHSSOtr 

B SWS(13); 8 ^#(14), S R «l-Af#( 15)01 ^#EI^ a^OIIAI^ B> .6,-1 ROI «tAfe!Q. 3 

as oi ,a^ mpq^bi! am^QK ^ . , , , . 

iEi&Aeoii 2j"&n ^AHEi # : iri. is ^sai ^ehoi MM - si § .^ia . 01 i 1 ^ s-a : sj : ^^CHiAi ; 

A^^AH p UH SOHl ej?H ^Ei^AF?^:^ QAI : ^ ^LK. 

■e i%si ^§ cj^iai oi^ eiwi ;Hhi^i^ ^ ^ ^q. 4, ^miM >^ ai . 

; mt 2K 92 ; ;^XH; AfOIQilAI : El^ a^l-^^HOil Sj^H ^2EI 0) S Or . - KAI^Sli^ : "S 

9jgpich. ^7K^?i az;9 di 
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' asa ^S: Efciaoia At ^§oi^ sssiEtoi HitH tmm . ^ sio. 

-s'sasi p^maoi^^ .■sine.Ha.s me p^iaoia .sj«a ^ ^Q. ^> 

01 ir-**^ 

s »H g oj 0H g .p^sa.O|.H| a2 .iSSS: lEitfAh ^WAL ai ^I5HJ HI^H^^ CHgoh 

■■s agSMf ^si^gB^ssa- sa^'asr.ws-s s^mai '-.ana #£s □ ^saEi:. ;a?i aa 

.sa?F aEK ' nEU-j> 01 :sa^#s*h^aa -siskm wash* sick, gb ■■^assg;--:oi ".ws p 
:^eao[aAiM; ihi^^ iifls'in 212a, hh^ohi ois'sis; ^Moi r; a;"-* -bo: &m\± mm 3?h 
'Gis'-si*sfe..aW: 2j« saaEK r, S; ^ bs bab^ sonsaa 3?h^i ft^s ■rssa issdi's 

^ElOjAISK 7IAI1T; S^OliAiBj S^ .S ^Si(R/:6; S B)^ 3;H2] •.ss-g a 'S| # (HI AT a- akidi 
2Eh mi-EltHE 2^ §Ef^ H 4! EhO I §= y.K** XI £.9 2| • "St AhSOT £j £B 1 Bill ^BES*!-/*! Ahg = 

^ sm-, ^Aha:^B&;tPR^^cHi. ^viafltf^-^ia-., mew; aa'-S'SS .-^^iKM aarijr*/ 

. Wiii3'£i ^ p±ia 61 a«yM i b^afA ^asi^ ia^aii 

ai' sai3'H«ss' ; aa^asi ws«^?H2 ; : j5iH.a.s?3.w= ■ a^SEHH^llH#tfBaii^ba^;:^ass> ; ■ 
;.^#*^£*■-aM : tg«: :l «s■Haa[:K MaiEiR .ats#s' th; - ta^EiR '^s^s^tt # 

£ -^s-tM. iaiEiiM ofesfe ^^ahSoi di ; liiaoii iMmiof 

21 °-i|§#§ Z)H Q\^2.^ ^mt[Il £|-0|M-t!!E(r ight-handedj H a^M-ti!E:( l if t-handed) S! 

mmi m m MMm ^t^z msi sa^a's| ; rnmsm. ^^ks ^seioiScf. vii^^s; 0121 

; ^ ElfllM^iQH&va-iM-t!^:^^^ .PAI^FS, ttEi^Af* i-Sa 

M ^ § Ei^Maor ^> h ^stoi a ~ ai ^= ai ^ §^ ^ siP . r : :/ " 

ra ^ii ^ a^iaoiDiw;: Q^flafli .^or aKi! ^2 ^ise ;stm®^s*oi n 

sip. Sv Ba^itf ^^oiw^s 

tH3iM : £!:Ah#g ^HEtHttFS ^^2h;^AWiEHi :«aao^ mi mm mt^^mwmm 
mo\ tm m i^#;^!#t# ft^a^ ^fftpip-r r • ' ■ •' ' - - 

^^ae-'^bB^'Wis pWMaoi^,0N^F;^ ^g* oie*KQKaEi-i;£! 

;-i7»l=:>aoi "Si^ veil; #ife^aCH^fe. ^§: p^^ 

^«a»A»T«*a;,«a*iorM: 4^atK . oi;-awiP^A«s. oi^gff; aoi .cHa»¥='?""*iB«a ^ 
Hit? sa^M^i^s^ ^satK °^¥^a Aia :^ A^ thoiM a Hioii ^t^^or 
m s«-;;ffisfa at^FP. cm, ^eiiei ma^ ^oib ^AFgcoiiMes, on/off a.oi : .«a : ^as M 
§°j ;sa;fii^''B=)ai/Pi3Wi^' :: .^a sa^aa m& &Mmm sioi a lk :oi 

.aorM ■■&wsw ^ra^ a^ -sit^^ek]!^ iim : Ai^a^A^ 

;^ iSs-:'A(s : ga'ii7'''^"^ 01 ' : ^*-:ii»s-v«s- Moiis xha« 

^aCK -'Sa^HH -:'a : .aj.ig; "eFAkft "HU ;«WEI^ ,-B^Qi;-:a.aia: ^AF# oWB-AK3IMAi 
^ 3H.2|: 3^ •SBft^ESSCf. ^ ;0I 71^ : »S(Oj ^El^' ^OIQF; 01 ;^|^ IS M012: 

b QjAeaoia ^g^oiiAi *m p^Maoi s-s^iiga a^oiiai &mtm ^itai?i^ 

^! W. ^> SiEK. ,01 Rm. S^EhS , El-^2K ^ -^1 Ahg^ ^ SiEK « ■ 3E1: &)m ^SCHI 
ai i9^i^^§>t&iia^:^i& ^ it.^, Ef# #s gEt Sj" 

^Fi ;^#3K AK3I Wl Aj ^ a El Oi a P-i □ tWI M &A|#S BEi «tt|^ : -. AH3I (HI A| 

di^isef.: oi^tmiM siaf#^ lEi .efAFs;?!.*'* ,^*F&^a^^«a;^-aff-"Maa*-?Hi:*F- 
■ife" aa^a'q' ^s*oich:; .^oi Ei-e aa «oi-= sei "/siaw" 2ia'->s-asi=i*'a2i -.msssuiM 

Al +x /4 -3C/4S ;M §a El: . 1 ! : :v : ^' : ' ^ - ^ ■ ^ — 

^gm .mi^ °4§ p^Maoi^/iigg mm ai, ^iteichai^ sh-oi ^stf ^ § p ^Ma 01 ^ 

SOiP. : EhO|M-t!!E 3l.iI-t!!E ,S§ E&aAl •Ma^Eil^! di!^^ KAW 

AHDIOilAi v/4&Hi 2jM : SqF~ ^Oil A| ^ SK-Sj >! P} a ^aEK: 

e P:^#aoiaAi a^ei^ SEi^s^»;?>fe ^xhm ; stm^ ?imoi*a a.asi€ i 

a«Ei?is)s Ehgii- ■■«# sHteHa. 01 m^m p?i o f~ ^ ei ^ei 
■2i:aa"sbi*j=-"--*»i:"a r ^i.H»- s^ek. «a»Ei^ft:'^uis^'w&i5i.s^-Ai.«OToi3qii 
:tj^eaoi ^ii; ^mm '-nesp 1 ;. 01 ^a^:ai - jtixim ^idiefe ai "'«aia^H4?2sa i 
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ai^Eii^i *j§sa- an mm mm tie ■az.ss mas ^misfe xiiz mehu-hh4> p s&iiiEii^! ^& 
a ^f^fe tiEi ^Af0 ^oip.. ...... 

M£\ ei-Af# ; ^ii -Si a. a2- "21 Stt EixiaK ef# a3 : mm ia-xm.. .aa saiu fea:^ 

: ^71 ,-.3S«;- ■^Uete-..Ha-BE19|-5S;--^?l.a ( i norgan i-.c-)2| PLZT if S-=BS« • AhS5^«WvM9.S 

:w*> oirt 

m «a»"B'-?i'a«ra ^seighsicf. ^/ mai^Eu^i Ms:^*"Ba^Eiq::«sfta^]ea£s.v^ a- 

^ifmm^am m *i m^i-m i mw^mt w^ mms wi ^cheis ^(iaoi ,a= ai :mu^ 
^71 ^11 i i 1 xii 2 ^ i^^ei diei ; ^ ^-oii Xm>t § ium 2-71 - i\\ s m Tat^i taxis'* 

4^iWr:^ ^i^Mr ^i m:mM^m insists m m^^m % 

ms^. ^mm mot Tt?;^ 

•^1 .:a2-«a^as: ni*i ■:ms^i\-m.-M^^\ mmtm wm -mm^m mi= a a m$\±im ^ § 
>ai ^i'm mw±tm wnm :7^ife :a2 ^:ih@#^^ 

< a^ ; ; ; ; 

^eb^i ; ^7i :^5 n%^m m m&^^fc ^; s / 

^91 a5;s;?a6 73*^ oiei ^ .me^^^s ^aAifj^ 

s Ai ^71 a 3 ^ai^Eii m\ m imb MS T^ M^m ^s^>H; ^71 »3 nsa^asARife 

^7i mi, H-z-'-a-; a3:iaij^Eufj ^its 3> ^ v ai^ 3# ^g^s iei bei 7ibbi a^ 

¥ ^7i MeS iEi 71's-lhhi .i a ej-AF# :^chi ai > M .sfflia^iP-Ma^aPiV 'ais«mi^i 
m mmg Ai^m 7^ ^ %n. j°m oiy*K s^era, soim ^At# ^a^ h ^ 

ai :sai^Eii^i inafl- sws-a-fiiaiia^^s^si^s^ 

E+71i/ ' " - p "■ — :■■ — ■ 

^Cai ^t^^l DIEI iW^ ^(H! ^71 rfl # 

•ar^i.q Eiafi 7h?q^ a 1 ^ ism ^g^a , & K 7i thi 1 ^;p@m : 3iAi7i ^ erii , 
^71 at v^'sj- ■■naor ^sa^ ^Ti ,7ie^oit- X-ii 2 sai^aife} mm ?m= a 2 ^heii 

: S7pa 2 .?a.«^2i: dibi is s s^qii 7341 . ^0® ^71 -a 2 sii^^ ■e^Aia.^sa ^71 a2 w 

^71 a2 73^ SHSOI :^H"^; 715^011 ^3 M^Ell^} 21^1* 7^1^ a 3 SEI1 ±t$m ^§ 73t> h 
;^7| H3 vatl^HI DIBI BSa"-. : a^SM A^ld© iOIH ;^7I "H3^3a4»Sfi':.«:^AiaSS^ .-^i a3 ; 

■B'a^asi ? mx\m -r^mm as x\m m&m ■"«a*Ei-, ^7f m sh^i 2^ai7i^ bais 
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&?\ mv, m-'S'm «a±Ene» .•»*»■ imm ^ ^ am :ss ; ;*s££ t\£ -sa iEiej^i^ 

ei uork -s'. _ sra «..[[» BEi:--.aa7i:S2i aaewj* ../^ws^Qssh ..as -^Sm-'suiw-^aav.-s, 
■^satfssa^aEaiEiiq:' ?is»=v*ia*a-' ss r d-ss ^hi^ ^ * : *siek 21201 □s^ssaae.w 

# ^^OflAi SUM'S! d., tl-OlM ^A|-*S 201 OS: ^21- ^CH 73 Al Sa &m ->Sej2| ^S^QilAI 

"■■asaotaD:. ; 01 swim ffAhss'^aa&Mi#:- ^21-=: efm .'.*iag ^hi?^ :, ..sa^ei 

^§«diDi ; :^0| #2j ;^HDI^ BeiBHW °1*H: SITS "'BEfel '.'11© S^LHOilAI >3t/4 IH^I 

^suih iabt a»2j :*»s-.'sfs :soi eg #01 as£io)Ai7i Dsn ^s^EioiiAi dh;^ Hf^ 

:•»?!, "■ "- - - . ■■ : ■ - ■ - - -.- • ■ ■ - • 

Eii : ei xi a . nigra g?\ m ^ m ^m=-^m , 

&\ m\ x\v nioi ia« : Eik ?\&±m mi -ak&uH mm.^-^i m\,mU^m n%m 
:SHeF,.s»^*:^s : a2\«a^q/\?«s 7^^ B:^m ^m : m ^mm matv^-sm: 

g?\MZ 73*^ 0|E| l§a ;S^DU X^l ^1- SOlIiy #71 ^12 ^^#;m2AIIl^SAi S21XJ1I2 # 

7ffl2 r ;^ 

:^rs :":sra«'f . ;7f?i^3 'sa^aa ^ s^nw^^oi; ^ii 3 ; ^^^f ^ai^ , 

7Hi3 M^g" tii ei i §a ^ ^ : Afei ^din ^1 ^3 :^i^#;^SAi^k^ ate- 
aa^aisj* iii xi n 2 : THi 3 5H a wm^n,^\ mtiifn B a:2'2AI 3?l£ EM r " v 

■■^^.^^^■a/ ' ■ 

. ^i m i mZj, ;'a f a^a q si ai^ Eh^ ^m , * \= m a ;^ a; ;w .. 
:-7]3^Ef ".e "lis fit caS ^g^EiiMEiibi iE{aEiai : ^'^ □^iaiiJi^ .-^sS'^ ^Xhi 

s a»', ..e : «s;ei ei^mehoibi ^a^sw ^a&Aj# ; v^a^-asfe^aa^a^-^ssa::- 



v ^gtfmt ^^s^^ii l^^ojf^ SigSl&f ^^if . ii IcnFilprB IP! a 1 ii^l^ilr 
A ^= ^ >< >i 



^ = - n _ 
o ^ 



; ^Afe 01^ 




P2flps- * — — ^ vMa^a^i ^s^j iiixi# ^f^ra i^aci;. : 



Eh&^ S 6 ^ «W=Q«Af& 80njiS UhH R S B &AJ-S0flA1&80nmO| 

1KK-, CH^^ .^S SiS' p 5 CHI Ai ™ °! 
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M= piss* imm mmm Mgzm zoi timnzm. 

g?\ ; ^mtt .M2J .gH£At£, AfOI Jx-7) BKcvanoTbiased) UIDF^J SijgOflA) mm SflHIg. ^sKH # 



?«?i'2h MensaR ajgi^w sc #si?7i# '^hjeiu Men^Eim 'atswAt mwi -as ^ 



d 3- oHi; su| «1§ S-E|ffl#6KHIA| SA^?qss C^2F SOI UEItijD. 

R = A n TlMESd 

01 ftE|Df#i Qilh iOl «SEJI3l'tfi:iv E1^Ei& HHi^i ^h#i^Ai Ar^EIOlAIIl i 
EIDi ^jSllS; 3§&Q. °E| g*0| ?^^K7iU 3 0| £feS "7rg£r*, HHtWS "a^'AI 

?|7[ : ^hDj la^EK ^AIDL UHI^JS "a-z»CT v,«*BM ifEIS >J^£I^ 

seidj sis . : &?m ^ ^£k : n ■a-s;:a£»:**i -susd". ; oiatK -^g sei 

Di#2J ^73tS t>^AI?I^Lil 22^01 LK^ MEICH#2| ^M(.d)fe .'«Ei«E1S IB^ :.g 

• : SSW?I ^: ^01 CIS SOfl A1 2f£ Oi i^M-r^ 3EH Ai / ^2 MEIDi^SHS' ^SEjOf^gEIS tfAhS 



XK 71^ SI 2J &ffO| A , ^ ^ ffl^^S A1°J -SaOhOI M(po I ym i de)£K flEIDiSAi^J 

SEQ^QIDiiO^ H^^HIK: " 

• e o| oh § : p q| oil A) Af#Eig ^ §a P#*Ejj&i ^frtS^Sl-K.: 

v.e ssoiw A^i^5H:§g p^gaio] asaoRiKi ^ehdihs -.»flssfe vasw.j^oaoi »BOI. : 

;D]h: sHJS SiEk gfiS -5}A1 ^ BH Of AIS , %E 3™ liStt- AK^M: ;85l mms 

Grystal )^- SSl^^l^D^ & 3 £IS ST ; £ ^ § *S 0| ^hE|^ M&S CWI (d i chro i c • dy^ 
^^PC8R SE(Cfto L^stfeir ic^atld; phase :chai^e ts*e guest-hbst mbde)2F/ UHl^OI :?|?I:0| jI OBIS 

□■t ^sp^teioi7 CHtBAi dh 

B^S ".AFSSFS ^ Oil AJSi i 3E0il Al^lt!"/ AF11C 2H(Ant i f er roe I ect r: } c : L i quid Crystal 

mode) >; 'VS-i'SE (Ve iFtjicii ; : l iy Aligned mode^^il PS ; SEC I ri-phase ; ; i tchi ng imode)& ; CH^°I 2^ ' 
MAi AI-gEi- TN ELE (Twist eel: Nem^ l iquid 

is ^ss .^fe. ssoit ai^ ; ^ ; sa ;Sh«m -: : cki»fe 
: sai^;^! ■^wefAt :*sb : mm=> .aa^Ey"^^^^ ;aa--^«^ m^ioii JCHt^i— ief&s^oi «wei . 

^SEJOi DilM^^HJ saaEIMO^^ 

:'»Aiaiu?. gEiDi oil ^Pi-v : -oflm ^ : sa^a -a -a ^akai 5?i£ ^oii ^it a aoi s- ^Ah sa^Eii 
4 ^s Ah§5;fe^qi snRioiQ. 

;*Hg*ioii 22rs- io^M , miM^^ w^oflAi ^isa a^s oigni-s Bi^ha S^s a: 
: oiofe "saa"; - €~ BSv^s ^[HAFoioiiAi m\mm ui^tm -^ssisv 

a-E^i- DH^q^ ;^.^oiiAf ^m-s ^oistr^fl^r s^B^DtssM' : 4^v;a^\«soi;^.: 

El^l tlllSCfQ «u| SIL^OIQ. R^fe; TFT (Thin Film Transistor)^; MIN(Metal- Insulator-, 

o -t|§i0ilAj ^B^ki ^^0[ Ar : ©3Ef(IPSSB^ Af^^fe iif), 0| >S : 

3 ^OilAI^ 2 ^01 . Ir ^3SS c^i-AIIl ;g 'WStHI 
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□ ^ ^ ^ 50UAI 10wt*S £S3I0|:--S3S' I TO (Indium -Tin-Oxide)£R§ Ahg 

^ P^MEflOIOflAi, IBliEIM *IU O^OII^ QEiU, S^H 

^e t^Ai^ia 'Disv-a«i tftm wgtt §Eii!Ei°i #3 ^tilk g' eISeioii ai sssl 

■:-S-2K&SH ?l°]ofe flga-a- 'Si-7|*raH3l lEtliEt £|01IAf ^ UK 

:»Eh*« ^iSQicF. ;tfdk "AFsa--. wmz, sis-s't.^sse-* -wssfe hiwitei -s ; : Tainrei ; 

■■Sa5|50l "--'AKSSEIfe 5101 HH^hO. AhgaWSD^, TFT^ ^E|# BfiS'Sg 

a iAiHiiGj^scHi '?is&oii*i,«.a-a£:h ■ ■ 

(Xil 1 ^AlOlij 

£ 3^;& ^Aioiioii um ^mmm .sAiaei * wsfsis!, sssoith- , e. aoii ai : .-sais =-,;-ws.a(-20)s tft 

7ief24)- iEigEi.' 7I5K30)/ .a Oil &(24> 30) AhOICHI Ai 3JI5IS .'^S«f35)"» itmiH SiEIK TFT 
'2I:8<24)£ M M&'±:m®2.^M3S*. 7m(2\)££ti\\ . S : -^i«S' (22)M 5H|£JOr 1 Ei HE1 ?l5f 
: (30)s mStK7l£K26)£WI : fiEl 1 & . &8tf v*f £ .., .Jfflm >M Sfrffe. a-M ^SW -"SOlSti; , :^ ?l»'<24,. .. 
30)011 Al , 1 Bf.fi E|?i e(30)O|. ITS Oil :EHtfSDr&& ..S'S(23JStSgfi!> J\B21 ITO^ A^tH^ 5*0il £J 
oH TFT 7IS(24)£f (HI -SSEfOi *![~K. : S -S: £^ (28)^: * Sfcf - ; £IB2! : I TOM 2AI-^l#:3l0fF °tflHlE1 fi Ei 
7IB(30)20i| ll£E|0i2DK ^§#(35)grO|Eit!- ^Stt ^^AHDIOII Ill^jSCh. 0|Eit> ^g#QilA|^, 
■ ! HS?s : fi;gK^ 

iSiS : 3?ie(3oyi ofis-a mo\ ^ifii:^ ^EiiEi^iB^o)! 

S'SAW:,' Slia^SHSh ^11- El xl* Itf ; #E1^Mq <* 8 ."..'Sfes ( Oil P§3 > i 3 1 a .S : 

/E1SE1 OhEHOllAi th r aiihaioj ^#(33)il:yB, >!^ ; ^°J ^AF^3i)^ :6 ^EI^Ei Dl-MAl 

U3&i012a. R AjEHAjoj aj-A|-#(33)]ir 6^eh^|2| ^Af#(32j^; -B lEi^Ei ,OKH0|jA| ^SEIOiSQ. 

mw^ nmi a ; ^eh^oj ; ^xi#(33T ^3i:ys:tFT; : aia24')^ H 
Mm M J$m\tma: : m^t} ^^/^ m^n &m\M eai- b°i i^m* ! 'ase>Q: m&^M^ 

w^^m ^m^ m^u:^ ^ ^Git k,: ■■ — — — — - 

30HIAi SA|# SS'^Si^Ev;^ tl^iElldi , ^ □ ; ; ^! § l^^lEi ^ voi S S£ • ^ 1# -4^ ^ 
SE^h2 ^Q;; ■ ■ ■ - - ■ — — 

■ E 4a2|- 4b0ilAl EAim£ ^§^^^^ (40)^; ^ ^20^^ ^MI^S(42^ 1* 

(43>; s v^H&! (44>ft stj^m 2iQ ; . ^ (42)^ :: a (20)SK i ch 79 Ai ^ m^mm &S°J 
-'"bb ^^ck:; . esiai .:eoi(43x& ■■■^aa ;g /s^-s ^Ai^cpf . : m^c44)& ^si^j aae= 
^iMh;^hv;--liv/2&^ 'Uix-l^EK: ^ r " ^ ; 

S7i HHSOflM ?t|S =MSjEi(40)^;; : E";3CHlA{ ^Bklil ^§^(20)01; ITS (4 

(30)011 HH ^ El CH . M (20)0il Al : ^EI^AI* (27)0il ' BJ^B ^l-a^ ; ^S! Al 2!3(43)M. MS^F 
a ShAK ^iM (42)011 SJ-AIEj OjAlU; EKAI Al ; S! Zi(43)V^F&|01 ftEl ^Ah#(27)6fl EI&SEK 
QIEitr&a^M, M'S SB §Eith^0|I v Sg^ UJJ^hXI S El " W©(2?)nK &AF^ # (42)AHD| Oil Ai 

AF^ir; ^ 2iEF.;; ZlEiLF, : S 4bCHI AJ SAIS &^ m^MS-^M^ fXHO|g°l sS^OI : ^l ttHS 
CHI Q ^ HHi^l^fCF. 

£ 5oiw £Ait> nmiQm^ ^m^mmi^ ^-ma ^ia : (4?):; ?H : ia(2dyl ; ^ ^^kdim 

1^ Al^il (48># : i^Qv ^H!Q t47}fe #gi^E1iq ; &A|^-^^ (27)^011 A| ; S|^1T°| &Mm 

LHB(50); ^! "eftHS'CBOiSI 3^53011 "..?5|.3S|iS-. ^^A|Si ^M(51>; ^a^(20)lF ^! £i"LHB 
AhQIOII Al ■ ^.EIS^SS! 1 .^ABK52)i^ "2!tHE^2J EFE*2^01IA| ^l^ IT ^AF ^AF#(53)4 5; 

4^1 UHi* ^§ ^IEh2IEH/5l)E. U^SEIIOIOIlAi^^ SE 3(HlAt £^li Mi(^)bl^EH3|& 

-3^A| (48)g t^KM 1 E1§E17|5!-(30)0il BH . ^S1(20)2J- llE9ffiAftf(27)0iI °1*!i ^Afe! ^ 
^ ^St^ ^A^(52)lh W £i-LHB(50)g .=-&AB?(53)(H ^ ^AFEICHAKil^tlKAl; 2MB 

(50)2F :"*S---vS6fm52j#^«^fIi;;'BE^# OIEi^ :^aS/;^# : SB*EilF 

^rCHI Qgm ifflHW § E{ &m(27)2t m& &AF#.(53) AHDIOilAl ;a§g:2tSSIIt; J 0iag- -.Bel OIS#, 

se 3oii ai :^Ai& ^§ q ^#Eii oim ai- :Af#ir iS§Ei : 5i5h(3d)2i m ¥s ssi ^Si-bi ^ 

:.seetM: ■ - ^ 

,373; S BaOKlAi SAi^J" 21^, 715(26)01 ^*^(31a)f ^^^^1 ^8 SiluB 4S01I 
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□S££ ; E 6dHI EAI9 :Hf&J»0|. UV / 1^56)01 MM* D^3C55a)# Soli Mt^(31a/ 

S "SfflsfOI aj .31 b)£ i'sa^SS/. fePlir ifea*l ; ^Sl fiflsj 2S- WPl «fl H, 

oioir.-sifl \-Hiss-; 73*mo\ ^chep- . -snea-a e 7aor EAis aoi B: &Ah#(3ia, 

?bCHl EAia fcttSF BOL- B :^AfiOi 2™ : ^#2) ^*^(32aj# ^^l^lor^H: 

.aSW 21oH G*.(<=>£!) ^# Ell^E^ 3gE!th. 01 ;^.(32a)^ £ 7c0il; -JEAIS tiH&'BQl' 

D. QMOil. :.:BaM EAIS BISK ^01 UV ^(56)01 A(g 9 ,Hi§ 0F^3(55b)M ^t^(32a, 

32b)^1 B ^ R steSKHI ^Oil EH ^fe-^SOi: AKII2 >' "OlM^SBi IHS iMOj ^tS&QK in^ 

■DIM -JlggS m^OI SOISP:.. ■■-IB&a-S. m^S- E: 8bO{I -EAIS Um UOI G;e!AF#(32a, 

^0l^> S 9a0ii: SAia Hhfil- at)! B il 6 ^AFAbl SSEll 2jm->£M°i 7^^(33a)tf W^^l 

^|«;2£2 3D CHI ei^H R^d) BIAfi £)IAI^HS aUSQv. 01 :^(33a)g i :?b(HI EAIS fcl|-£|- -IP 
^^(^ 

6mm iE lOaDil E Ala : Hl^si? : lit3L ■tW ,, ^S(:56)bl . Al g^f; Ij^S . U\*t&{ 55c)M Sol ; fl*^X33a;: 

•a Al^(33a;: 33b)£ irM£! ^IH ■ ±MH23" -SSB^SH^SS iwm\7\ «W g^SIH, . 
OICHI °JoH :SB§!^ :^^I ^012PP. - IBStFE! 1 0bCHl ;£Aia SOI R ^W&(33aT 

33b)s *m\ momm'-mn'':siisa^ ; - 8 

□}A| SfRM ; :^ /l 90nm ^)1-HJ ITOOI *"3H ElS Oil 2\t$ . .43 SSK *IM" ":«£sa. 

•£ir%3(HI £AI|L:H^ 

^ia ^6i xiiis . aa ^Ei^i^C^biAi; Mti .-^mm^h SibWNziQi m^^oe Vioj 

soi & ^Mpi ^Ai;! 
^A i eii 2 

E1;j4: Pi ^AlfflliHL 

E l lOil 5AIS ^BOy^V^^lBCS^, ^ei §E1 PI5K7Q) ; 01 M 7IS"(64, 70) AFO|Qil IPI^IS 
■*\ § #C?5)m St^tlCF ; V TFT ?IB(64)^ m ^#g,;i?igvt7;K62)# 

27H21 ^15(64; 70) gQil Al:, 1 El ^E1 (70)^ g-^ SK IH t»&F01 ^ x| £101 SiEK, :th4:3^(63)^ ^ 
S^^yM :iTCS Ahg^^^i TFT 71 ^(64)^01} ^ ^ . . . *#2^ (68)^ ^H^Aj I TO* Al- 
S^^S^ ;sa::SEi;-7IB(70)^(Hl^ S 

E ilOil EAIS ^S;^ 4a^ : i£ 4b0il EAia %Ah7ILKEE EAI^I ^EE!a/oHI3 S*T □ 

£ 11 CHI £Xia M(HI Al-is fiajgEI 7IS(70>S OMMI ^liaCH ;1E1 Se] ^IS(70)^ 

: WW ±U ^1 : ;^ §#2S 01^01 2 ;S E ^ £*AFS ^il(67)g ?>^EK. 0| Ui!^ £fvU* ,; ^ '<67)SS&--fflt^¥l 

Am nm mm:m\m £€ : ^m s«l!tK\ e a £ 4 etAF#(72)a a d^; «w#(7 

1)^ :R fflSf ^Ei "O'WHM'^aSEIKv R ^ E -ij aW#(73)lF;B ^#(71)^ G 1£1 ^E1 OI-EHOil 
^EK. R >! ^ »Af# (73^ 6 ^#(72)^ B SEI §Ei O^EHCHI fSStJ.- ¥7f^^> 37H°i R, 
•6 ;-a B ; ^eh ^#(73 ; SI 71 5^; -TFT ^1 S(64)e| vS^g (K)01i nfe?^ ^= [Hf 

MEO^EilW e«S.«SS. 01^012 -^^ &AF#(76)g -Ma^WIS^H'a: -^Ef 9}B(70)^CHI 

q. oi er*i*;(??6.)* /aasfe ■-■a^am 3Hg#2i ^iisfe ia we\ ?\bww 

mmiQ. 0| H;^; ^^1 ^A#(76)# Wtl 3^pEK 

^^(76)© ion iPioii ai / r ti^ ¥^ s i6 si B^ia . a-a • bwI^ef. g 

;;a;:a R,.fg^i ..SS'SiS ^AltO;. B H\£ *SS"R ^6 :: «a.B«^^'SS-,B.WttC:h. 
:^ ¥Mf ,6 SJ B; ITS : -SjS^S &AI=^tK, 0!^ ^WIAiV ITS ' ffiAlf i^j(67)^ 
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urn -Aissr ^siek / : 

oi nraioi soiek 

373, £,12a(HI EMS §01, 7| 5.(66) SV:.2iw; ^JJig./S*J^(71).» *l*r 4=ffl .-3SM /^pH 

Bf(^) ^ai# aft i^icK; osm, law se ai^ ^iv/uv &(?9)dt- xigMi>iHei 

□^H(?8a)M MSB ^t^(71 )^l R ^ 6 ski: ^ HI ; ^gOf| CHg*fe.. .£.SW ..-SAEIjX,: -O|0i| 
°joB ih@ igoi ^ tsa elk r i^a fli^tf ijgv kg.a . fee ^7111 ^SflXTr&S *fe».vSQtS|fi- 
"S XfTieCT ^l^tt ^^EjHv 0|0i| 2J^B IB@t^ 73*^01 aotsdv. .H@»S 7$L^£ £ 12G0II £ A| * 

^ 13aQir EAli HKh ^OI/: B ^A«Oi ^2E|& 7|5¥ &m ^fe fli^(72)# S«SPr::fflSr^S ; : 
3§0fl £]*B £(3£) ^AhS EllAI^M^^i^Q thgOfl; ^ 13b0ij EAia H|£h 1WI , ,UV .^(79)01, A|g 
■S flHim ^ 0|-^(78b)M .gtH fl4h^(72)°l: B : >il -R- if^; idlihi -^feOil CH : So-fe-i-WOII- ^XSl 

n, •oimr-sj.w sb@ in^or 4^ ao . tgg fl?JW72 js msb ^#eiai ■■■■3s £M»" 

M7\m?i mn ;^#ei:o, ;oiob ; ost^ st^oi ^012^1-,: iai!tis:^4»^ £ 13c. 
011 eais * 

□1*011 > £ i4aOHI ^A|=J HhiV: &0I , B 6 SfAfw 6 1 ^ ^ Ei¥ 71 5& 2*m ^JJ||2| ^i^(73)# 

71 Siti ^aiwi ^fttftaa) &Mm$ti^^>^so. aioiL e UbbjvjEXisj B^K^oi/. 

,UV 1K?9)0I Aig £j KB a* ^ D^a(78c)M ;a*H 73#^(73) °l 1 G B Sl-iSI- Hltti^iOil IH.Soh 
■>=-.^M(W S'AEI-iI, ;Q| Oil VSISfl- IBS ^01 4't!!aE|:. \ ^SS :Ht^C73)S Jr*a , .#KS ;t=T7|:2 :±M 
£|A| ^ftB^^sjSlS ^^Pn£|SB ^4 K EII1; 01011 I^b: EHStFa ^tt^Oi^DigLK BigSH 

s ;^^^;E?!4bpii EAia hisf ami :R mmatiMMmm :,i«P!s'(n:.,a-*i: snapc v v 

B, G S! R 72 ^ 73)^ ^1! Wif^S 3Ua *Di| MOIS 43 E1S ^EiaQ. H 
p^vE 1 5011 : SAI & ^^OIQK . ' ' '* -■*■*■■■-'- • ^ 

d^i^^ -di ^AiwioiiAi A^a mti s'H Pi^i: ^3^i *a-a=^^ii" rson^iJiim; t:tb7fc 

^ IHEi 1)011 ^ oB 45 ^ m £ a EK 

igAIDB 3 

,£16^01;^^ 

5. I6QII SAia ^§ ^ <!80m TFT 715(85) , IeI ^Ei 515(91) SI 01 M- .71 5(85, 91 j, AfOIOII Jte-1 3 
^§«mc3tf*!GF. 'TFT^7l5(85}sVDHMq^v^3^ ^i5(8f)^(>ir ; «^a l^^l§;;MF(82» ^ 

feD..: as ^Ei:7i5(9i)^ ^15(86)^011:1 a. .»Ei:?j.s*va-=. %mm -U^^m^Qi a 

^a^(83)^ ^Sa^SAI ITOM Al-g^^ TFT 715(81 )£KHI: W^ai-K ^Wa^(89)S #S2 
^^A1 ; ITOM.AIgt,^^^ BE| 7l?ff(91 )S£HI : ^ iSa OH - $m ^^#Q| AfeaD. 

i6iHr:EAia ^ip£]Q/&iis;s^r □ 

01 :^ 01^ uhUCHI ^ ^^tf. S E 4a, S S :E^5(HI \E>(ia % A|0« ; ISH W ; 

•IIF£fAi .OlOfl [H^ ^All^l - S o^^HIl'.: ^ ' - ^ r 

;e i60ii sua -am .aoo.ABa -Ha --ma ^mmy^ -,oehoo 7i#i soi □ . , ^ bi a 715(91 )^ 

?t/4 ^01 M^E1l^:^g#^S 01:^015 ;^^^AF# ^ E -iJ (8?)]1K ^(89) AH3I Oil 4! £ a 

Cfe Q# HI £1 olJlg ^71^ ^ AlOfl 2HJ Zl^ g^^HIh: ^ ^ - ^ - * ' - - 

(87) )g . Jt/4 : ?| ^htf (88)(2J ITS m££J ) OEH Oil ; : K/A S|#*|#(88)0| -/(aja**^^;^! 

5ei imm-iFzut. x/a ^i;^t##(88x okhxhi ^«iaa "hhs^s ^ giti^s '?sia-aEi0ift»'.iiH.t«K : 

s lii k^ia "is ELi^MEiioioii Mga'ia §a 7i5(9i>?i ai^ 
p isffi, ' ' ' ' . 

■01 mZi lEi ::7i5(91)fe MBil^Eijq £m\ -'.BAtft'. ^^(87)2j ^^AlOJhXl »2 ^AlOfe 

Xtj-Hh « gm^Smr MEM V 01 AlgftAia HIS^ £1 taois • EWoia! 

?|^-ft(88)2J -.^g ipgQil qi5^0ilA1 ^sti-Ei-; 

a^i, fl^'aa-^ssis bise ^§ HHt^ej: b;i^^i)iia ; MBibioiE >: EM^ 

EHI^BIM ti-CK. ^g #SIOi^ ; ^5 3§ CHI 24 o« ^ -S^EI ^ ^S&-EK.: : -S"EB B^EDBS 

(monbdoroa in) ^^h7l :^B '^ : S MEIOiBj: ^E| SOISEIJKAI S7hA|7in 2^^| L J^A|?1 HH 

:^S^MAIE!CK 01 5. 1.7011 J£AI a HhSF^OI ^IS HHS 1#(98) m X//4 #(88)0| ^ 

^&Ah# ^ E 4I (87)^011 S^a a Eh . • ,. . . , , V: •'•••' ^ • 

D}X|^S/ 150-nm IT07K s'^s ;^7i ^^loii ^Bawoii Mat "fiisaa e leoa EAia 
a Ei i» ei 71 B(9i )oi a;^a ef. : 

oifit- aoi ^soia tiEi >iEi 7i5i 71501 xA sSsii?!: .neifi Eirs^Aj^i 71^01 
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M 2 ^AIWI 


70 


O 


Q 


21: 


■as ^ aiwi 
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22 



•M 1011 UStfidjaiBQI-. ■■■**vCF. Btt-HH. £S8|E|2|- X|3'Ui80| S»S| WQ. •• 0|.:=SE!E1 
= CF°| dSI£?K-37|.:;W?l. UH^Ofl .jMB?|SS, AJSH £ 2JQ-. E*h S4= CF Sii-IHa = S®!E1°J 

#s°j sIaiEf°j rfMuig^ °f 20:23 a^gia, 20 ims^E 9001a,. 

eH°J::3-pa iS3!E1St> ^£D), 01= ll-r^iilL^iAi^ 0|gE7h 7H<ya7t HDSOIQ; " 
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108: 


7H1- 1- MAIWI 
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108 


M 3 #Al«! 




110 



biairt ' f * " " ' ' ' 

/tilSOJI^Af, 18011 ,.EAIS E|^MdlGI?K a^EI^Q^^ £ 18041 SAJ=j ^§ #(100)^ TFTr ^lS 
( 105), : - B :H- HEi^ffill 1 2) ; S! OIS ^IS(!05;' 102) AfOi M; H|$1 B.7 ^ g# ( 1 1 1)1 SBt!tK TFT 7\B 
(105)'g MS 715(101)00 DKMPj^ .^£g ±XK102)^^ 
(1 02)^ : g <^ : lEi .,B Eft 1 07) 'S EhBCHS OH M^(108)M ^S?IS(1CB)?I 

oil s^tmsw s ota Ejy ^ 7hhi ?is( i b5;i iz-jsiHi v a a ^ ei 3?ie( i i2)oi ssaii' :mt&of\ -\ $ s 

a^(!03)^ ITOe ^Sa^BS 5AHif££lW ^IffS-Oil SSa ^( 1 09)^ l£i : gEI 915 

(ii2)CHi i TQM S8s^$i : Apgite^^ wsgq. ; ^g#tli ^ 

;^g*MAiv. TN^gtfbi ^skitiv „ .oV^a*& ^is(ib5,u2)M tiHt>4(io4,iio)CHi 
■;awv9o*:;E-«i£.E3ii: .^seisw fliGHsci. 215(112)^1 fiaga r«cio?)2i : :sH7is^Di4»fB- t^ a 

^(103)£Et ^-711 EMOiaEh fe^ :OH^^#(108)S- 0| '-aa-BH" %(107)2J ^^gl 'fif^Ei 

sg^EK; ' ' • ~ : ■ /- "■ " ■ ' -~ " ' 

:br^s(Hi SiDiAi; :#a ia 7i5j-(ri2)M#a sAra§ iil i&i la :#cio?)* ssie& ^gis 
mm m& sstm)^ moi^ck m-em, m isoir sais * ais-xkhiai^ ^21 oigs^ ia sa 
;p|^o)i s^s. > . . 

afi& hM§di v or biJiooBj 5Aii^i°i .a r ss ia i a dh M^isi : ?h 4soli ^ ^§ei 
.& ^2hgoiEF, oi-:idlsM,/BsivWswiioi^aAa=-SBM d^Bal'dioii-^raJw-iafeD. :m$ti 01 
^§ EiiiaiPS: asw awAi / ne^ss'-. ^BS^Eif-s^ra^^msoi ^c:k 01^ □ 
^'BEfO'lSl &&%m ^rsQK : v 
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imWM 3 CHE 20 WXl .K£| Q|.g£S [&EM., H|510j|2J 3}S QiMEilOfe £ 

S*t>- B^SOti SiOIAl /mEi. El^i&li6|7|- iz^!^ 1E1 MBIOil ' -SIM ^tS# ttH ; P^MEIiOTaf Afg 
-Sr^ SE1£K id|-7H^ ^MCHI S A^ a ^ EfOI SSOKW. DI^SD . CtfEi-A-l/H 

n mem :;?m DP-ia-.=:. ir ^£ ■■■•h-m' -©is oi= iisii2E7i- a^a7i w^oii : ph^oi 

Ws'(saa'^'*ei'-. s s^wi Him) o -^§ s"gai|"B a ■"■»&£!□ wft^ s&^xi --ssi. \3araoiy»ai 
s^oio; ;oi~,5H§ -q>«aoi.si : , ^uis^m <&m&&Mm.4 :5tm '-tact* .:e.«9oi 

^STO^tp 7^H_K OjEW v.H|,SOJ ■ SiQh ' 

di qii^ *jeh7I£.9«7I smi-sh 

.«M-',oi7iM ^saa; eais ^aidhsf asa©-' -ttaw: ^saw -ss.gf.- : ■c^ew.^^ ^w^s^i 

•S«pl\£^WS SICK 

xriDhxi as*!'* ,,as-g Sis '.B^sabiW .'^iiE.3v.-.aa u^MEiiopi- i s#se! . fia eaoii "sjsiLfi 
: :sib m .a^aaoiM- *Fsaxi,<'3s ..: --aaa* hj-^h^? :*soir ia »a a = ^ekdi^ a'SDPiw .-caaw 
fiisatk ccfEW ; :»a ^ hm ^h. o^iei & b £ a?tf = la&s ^ffi^ tii^jaoH^sPi: . 

i7fcS£ y&^BShllf :SS P!Ei 0\:Mm\&: ! CD-EI-Ai >fe UlgOl HTil ^il^&EK v " " 

w\ m i m sMEia .ot. &n . .ehwsmji "*a eeigh sia i2 : ^ei b H^isva 2 
^^g^ms 3^01 - ; - - -----^ = - 

^?iM2 o\ &m . Ms aii la Mei ^ ^ -ffs^a^oii °j^h xuch 
^s aa ^ai^; ^pi^; nei ji ' ' ' ^ • - 

hi^h^? jiaj'fol : hi^h^: ««'«i»*a ^71 ^ekdim^ im^^^tti:^ 
;si-i^oii sipiAi, 

.^EfOiM ..,B*i- .Al-^HS S^F ^ a V ^7J «W ^XHa- .#71 7tS AI-OIDil HI^13 1^IM ; ^HI 

^fe 2t ^§2i ^§ q^Maioi: ' ' \ ^ ^ ' ' ' : 

3 

M^tHHI °>piAlv 

; 27| SEtGlM D^ .AI^gl.?! ';H. f, Ah- ; ^'XBS'-'S'7|.,-.'Sa ^-g^! ^Al: 7i#0l Dl , 2! *7I- &7| 

■^7} ^ ^s ti^eejiGi: v v w 

:#:meii^eir; a'.^7ra.i..s.a«jfe iiHM2r-;a2! , «aa* 7ct^ ■■aatt^wp -tta-^ 

5 
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731 4 %m SIOI AI, 

#71 ^ekjije sm Alms's swi s &?\ :wti*jm>tt7\ 'm:?\&Mm:$M&w$im.mm- 

V#7I^EKD|M AliSSI S!A|- i^US #7| I*£421 ?S0]| &A> 71*0101:, ,S!!=E.^h #71 g=J 

ik^7I 5fl2 9ie AioiiHi #sEi m sis 2g ^gHs.shs *!§ p±aaoi'.. 

73I 1 tHHI S101AI, . 

;#7| ^EHJiM ;lf*i- Af-iglWS il-eiLHSOl SiH,. #7| !»SS ^71 ^-^LH52I ;I 91f OitSsH Sill, 

■ f s: .g^spi #71 a-aai; 7312 71 5. Aigioji #sapi asaf^^fi^li p^meioi . 

8 

#71 SB1 gHAhS. ^ajej 7311 715 =£0)1 '*l#*l- #01 ^«'£|-n,/%71-..9|4W^SI--. i 9l^-''«0l^: #71 1 

7i a si #7| 7is#oii;^s5iji isi % ei 7r%oi sis mss ?uiom. 

3E| 1H. 71^01 SIS Y#7I ..^flfe.-Jaj: ?ia ; in«7K^=. ll/gEHLi-BHtf Sai^EII^ °4§S S! #7|. 
731 1,911 EIS2fe E|^7K ; a= 12 M3lU-*Ht, f MEIIiiEfl?! °-!jg#m:3S5K)1 «#=! ^ejS 

s ;?#a SEj "fAkS .ieiOID) ,- QEIil 

#71 .^Ei .^1# ;*!^ 

£E)|^ S □ ^ S^S^AI. ^ # S ^3s °S ^SU-S^OI ; SIS 2*^3 S3 ShS SE1 IIEI : 
10 

:#7i ,aa ^Ahs':iat : * : ^ssfe.-#7i iM^ai!' -af ^k ii ^ii«s : 7>Xi^ sii sehu-bh 
•/ir«i±Bei ens .ais# a :#7i «i;r mmmm behsi 3312 ai#s; 7ms -mtmmtm ^si^ 

EflSj esjg Af«;sM ?UISf= 5§ Sfe f E| -ft El 715. 
^Wil 

.*U1 ; :#efl±E«ej tqil^t 1 2ife 731 1 #^iEflg| *!§ -vSlt^i : 7|A|3 715© 3^#KJt'- *0 1 73.i^S t*#5l- 

•#7| X-m. SaiE)|q illxl §! #71 Tar gEO^EIiq 7Jit}2| ?I1«(H1#CHEI= 9ll#OI SIS ^31^ 
Qiq 2Hg *l»£3 #71 73(1 7WS« a?§5|01 ^2 -^aSfe-SPI , • 

#7i mi m M2 ^tJ-^j nisi se?#i>ii ibii#7i ?aii i ^fcMi^i .^#aiii^ 
ay #7i x-ii i latAEiiq ia«7K:^^:7ai.i raes- sssffi, #71 iflgg a^Ai?ife & 

,#7i. xiii 73^ ie@oi ^«ei^ &\ '7\&iM W\ m : :'ms^mi nisi7> sis m3 ieu'^Ejiii '*§i 

,#7|j(ij2 iaiiEii^: ei^i #71 ^3 «t.^sl *iisah efoisj 7tXib si4 : aa^aiq '^s 

73t,^M,#7l 7313 WtJ^i/S a^DShOI 7314 Tat^.g: 9711 . ' ' ' : 

#7i ?;i3 s x-84 diei i§a g^#mi Tjiise iom #71 m s -acrTEi^i 

At #7| fl12 #a^E||q E|*im 7kA|= »I2 Tflt^ IlSg .S#5hii; #7| JI2 73^ ilHS« 32AI71S & 

#71 «|2 731}: 1@0| #71 7I5#0)| «|3 SaiiE||§! K|xl7f 715 gai^q °h§ . flii-o-e 

5l« 7315 ?3,tf5f# ^gsl-S ET71I, . 

#71 7;iI3 #SII^EflS! El j| 4" #71 7«5 •MaiQiq. 73t , 2J fll^Sfe &H:H°I $\Wgw 7OTfe ^'6 MEII 
^Eflq °-!j§ 73*^^ #7| «|5 7E|*i5tg agSpKJI I-II6- JliJ^i §§ofe 971|, §!. 

#71 Till 5. S. 7S6 73*^ D|EI S^#(HI AT2ISS iOIH. #71 7315 §!• 731 6 73iJ-2i-g ^ #AI l!£ 

SAI #71 7313: ga^E« e| iBSI S 7WS 7313 73*f u«@S SSSUl, #71 731 3 mi IBS § 2!^ Al 7fe 

EI-7U! ?uism, 

#71 7311., 7312 SI- 7313 vMaiiBR €1X1^ ^ ^ AIS.Qg 31 fS££:5fg 1EI ^E3 7IBSJ Tiling- 
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